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(54) SALICYLIC ESTER DERIVATIVES AND PROCESS FOR PRODUCING THE SAME 



(57) The present invention provides a salicylic add 
ester derivative having an impurity content lower than a 
specific level and expressed by the following formula (1) 



good color tone and suitable for optical material use. 



C 0 O R 1 

:o>-o-c- R ! 

0 




(1) 



(in the formula, R 1 is methyl group or ethyl group, R 2 , 
which may be substituted optionally, is an alkyl group 
^ having a carbon number of from 1 to 30, alkoxy group 
<J having a carbon number of from 1 to 30, aryl group hav- 
^ ing a carbon number of from 6 to 30, aryloxy group hav- 
CO '"9 a carbon number of from 6 to 30, aralkyl group 
CO having a carbon number of from 6 to 30 or aralkyloxy 
O group having a carbon number of from 6 to 30). The sal- 
CO icylic acid ester derivative is effective as a terminal 
blocking agent or a polymerization promoting agent for 
° a polycarbonate, and gives a polycarbonate having 
Q. 
UJ 
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SSJrJT ^ reS ^" 1V !? 0n relat6S 10 8 S3liCyliC add ester derh/ative ***** ™ im P uri, y concentration not more lhan 
a specific level and rts production process, more particularly, the present invention relates to a salicylic add ester deriv- 
ative having a quality and a reactivity sufficiently high to be usable as a terminal blocking agent or a polymerization pro- 
moter in the production process of an aromatic polycarbonate and to its production process 
[0002] An aromatic polycarbonate especially useful for optical materials can be produced by the use of the salicylic 
acid ester denvative disclosed in the present invention. The aromatic polycarbonate produced by using the derivative is 
preferable especially for optical disks among the optical materials aenvanve is 



Background Arts 



is [0003] Polycarbonates are widely used owing to the excellent mechanical properties such as impact resistance as 
we I as heat-resistance, transparency, etc. Especially, a polycarbonate having bisphenol A (2.2-bis(4-hydroxvDhe- 
22fSS&" 3 rePeatn9 Unft iS reCently inCreaSi " 9 te demand main,y in ** media use sucn as compactdisk 



and CD-ROM. 

iTI fl ^ e „l 0 f!r ? ^ 2 " a , r ° matiC di °' SUCh 35 bi$phend A *** ph0Sgene ( interfaciaJ Polymerization proc- 
ess), he fransester.ficat.on reaction of an aromatic diol with a diaryl carbonate such as diphenyl carbonate in molten 
state (melt process), etc.. are known as the process for the production of the polycarbonate 

[0005] Among the production processes, the melt process is expected to be promising in future compared with inter- 
facial polymenzation process because the melt process is free from the problem of the use of toxic phosgene and hl- 
0 n 9 r«°T UndS SU ° h 35 meth y |ene chloride 35 a solvent to enable the production of polycarbonate at a low cost 

S !L T are H eral ?' Sd0Sed eXamp,SS 10 improve 106 P^ 03 ' Parties of polycarbonate produced by the 
melt process by controlling the structure of the terminal group of the polymer y 

!™ J?" exa " lple ' J P" B 7 " 39483 (hereunder. JP-B means "Japanese Examined Patent Publication") and JP-A 6- 
157739 (hereunder. JP-A means "Japanese Unexamined Patent Publication") describe the blocking of the terminal 
groups with specrfic compounds expressed by the following formula (a carbonic add diester having a carbon number of 
30 from 17 to 50) 
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XOOR* 

[R x is a hydrocarbon group having a carbon number of from 3 to 36] or the following formula 



'S a h^rorarbcfl group having a carbon number of from 1 to 30. and R z is a hydrocarbon group having a carbon 
number of from 1 to 20]. However, the terminal blocking agents disclosed in the above spedf kations have defects which 
its reaction needs long time. etc.. and there is no disclosure of the influence of impurity concentration in the WocWna 
agent on the terminal blocking reaction rate and the color of the produced polymer in the case of using the above corn- 
so pound as the terminal blocking agent 

[0008] The inventors of the present invention have disclosed in JP-A 1 0-36497 and USP 5 696 222 etc that a spe 
cif ic carbonic acid diester derivative containing a salicylic acid ester derivative as an eliminabie group in the constituent 
component is effective as a terminal blocking agent in the process for the production of polycarbonate by melt process 
However, the influence of impurities in these specific carbonic add diester derivatives on the polymer and the influence 
55 of impurities on the production of the derivative were left unexamined in the above specifications 

[0009] A carbonic acid diester compound can be synthesized generally by a known method, as disclosed in JP-A 52- 
1 1 1540 for example, comprising the coupling of a chloroformate expressed by the following general formula 
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R-O-C-CI 
II 

o 

(R is phenyl or benzyl) with an alcohol expressed by the following formula 

R-OH 

(R is an alkyl) in the presence of a base such as an amine. 

[001 0] Since the raw materials contains large amounts of chlorine and nitrogen, chlorine and nitrogen impurities mav 
£ mefhS." 1 dieS,6f Synth69 ' 2ed * thiS Pr0C6SS aCCOrdi ° 9 10 the s * nthetic ^onsTCurS 

SLrSnJjr^? Ca * 0niC f deSter COntaining ,afge amount of im P unties as the termi "a' blocking agent of 
SSSJEJiS . variou f 1 prob,ems such as «» insufficient P'°9««* of the reaction and the deteriorafcn of the 
color of the produced polymer. However, the means for solving these problems are left uninvestigated. 

Problems to be Solved by the Invention 

1001 12] The object of the present invention is to produce a polycarbonate having good color arid suitable for optical 
materia* especially for optical disk substrate without lowering the terminal blocking reaction rale or the polymeriSfion 
promoting react.cn rate in the case of using a specific salicylic acid ester derivative as a iJw bECZSES a 
polymenzatron promoter by decreasing the impurity content of the salicylic acid ester derivative effective as a temSi 
blocking agent or a polymerization promoting agent of polycarbonate to or below a specific level. 

Means for Solving the Problems 

[0013] The present invention discloses a specific salicylic acid ester derivative effective as a terminal btock.no aoent 
speSe^T ' 9 39ent °' 3 P0,yCarb0na,e ■* ***** ■« ■»*«■* concentration decrease ££££ a 

35 Salicylic acid ester derivativp 

b^fo.i^fm^r acw es,er derivative compound in *• present ,men6on means 3 



20 



25 



30 



40 



45 



C O OR 

2 



(1) 



C-R 



50 



55 



(wherem R ,s methyl or ethyl. R 2 is an alkyl group having a carbon number of from 1 to 30. an alkoxy group havina a 
carbon nun*er of from 1 to 30. an aryl group having a cartx,n nun^^^ 

number of from6to30 ^anaralkyl group having a carbon number of from 6 to 30 or an ara.^ glou? hS LTriin 
n k 30 - ^ fl £ > ? haVe " 38 3 SUbStituent " ^xycarbonyl groupTJxySrbon^^ 2 

nyloxycarbonyl group. 2-(ethoxycarbonyl)phenyloxycarbonyloxy group or an aryloxycarbonyl group or JaS 
bonyl group having a carbon number of from 6 to 10). «i««i™yiaxycar 
[001 5] The alkyl group having a carbon number of from 1 to 30 may have straight-chain form, branched form or cyclic 
form and may contam unsaturated group. Examples of such alkyl groups are straight-chain alkyl groups such as methyl 
group, ethyl group. n- P ropyl group, n-butyl group, n-penty. group, n-hexy. group, n-octyl group, n -non* group, n-laury. 
group, n-stearyl group, n<Jocosanyl group and n-heptacosanyl group, branched^hain alkyl groups such as isopropyl 
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. group, t-butyl group. 3-hexyldecanyl group and 6-butyltetracosanyl group, unsaturated alkyl groups such as allyl grouo 
butenyl group pentenyl group, hexenyl group, dodecenyl group, oleyl group and 6-docosenyl group, cyclic alkyl grouos 
such ascyclohexyl group. 4-nonylcyclohexyl group. 4-pentenylcyclohexyl group and norbornyl group, etc 
[0 016] The alkoxy groups having a carbon number of from 1 to 30 may have straight-chain form, branched form or 
Tl^Z ^ T 3 " 1 unsaturated 9 rou P- Exam P ,es ° f such alkoxy groups are straight-chain aikoxy groups such 
as methoxy group, ethoxy group, n-propoxy group, n-butoxy group, n-hexyloxy group, n-octytoxy group n-nonyloxv 
group, n-stearyloxy group, n-docosanyloxy group and n-hexacosanyloxy group, branched-chain alkoxy groups such as 
.sopropyloxy group and 3-hexyldodecanyloxy group, unsaturated alkoxy groups such as allytoxy group butenyloxv 
group, pentenyloxy group, hexenyloxy group and dodecenyloxy group, cyclic alkyloxy groups such as cydohexyloxy 
io group, etc. 1 7 

[001 7] The aryl group having a carbon number of from 6 to 30 are. for example, phenyl group, naphthyl group anthra- 
nyl group, biphenyl group and pyrenyl group. ^ 
[0018] Examples of the aryloxy groups having a carbon number of from 6 to 30 are phenvloxy group naphthyloxy 
group, anthranyloxy group, biphenyloxy group and pyrenyloxy group. napmnyioxy 
[0019] The aralkyl groups having a carbon number of from 6 to 30 are. for example, alkyl groups, which have an arvl- 
substrtuteent. such as benzyl group. 4-phenylbutyl group. 2.2-diphenylpropyl group. 10-naphthyldecanyl group 3-ohe- 
nyltetracosanyl group. 4-phenyl-2-dodecenyl group and 3.5-diphenylcyclohexyl group, aryl groups which have an 1 2orf. 
substrtuerrt. such as 6-propy.naphthyl group. ^inonylpheny. group^-buShrar^ ^^^^^1 

ZtT^tltZr:?'™^^ * 0VP 3nd ******** «W aratkyl groups suS as 4^u4.phenyl 
group and 2.4-dimethyl-4-cumylphenyl group, etc. 

[0020] The aralkyloxy groups having a carbon number of from 6 to 30 are. for example, alkyloxy groups, which have 
an aryl-substrtuent. such as benzyloxy group. 4-phenylbutyloxy group. 2,2-diphenylpropyloxy group. 10-naphthyldeca- 
nyloxy group 3-phenyltetracosanyloxy group. 4-phenyl ^dodecenyloxy group and 3.5-diphenylcydoh^oTgro^ 
25 SSSJZS^f 1 h 7^- s ^nt. such as 6-propy.naphthyloxy group. 2.4Sinor^her^oup 6 
552? TP* 9 P ' 4 " oc, y |b 'Phenyloxy group 4-cyclohexylphenyloxy group. 3.5K«hexenylphenyloxy group and 2- 
t*utytphenyloxy group, aralkyloxy groups such as 4-cumylphenyloxy group and 2.4-dimethyM-cumylphenyloxy group. 

[0021] The above alkyl groups, alkoxy groups, aryl groups, aryloxy groups, aralkyl groups and aralkyloxy groups may 
30 fo^g fo°muS. y 9r ° UP ' 6thOXy *"* ^^^^Ophenyloxycarbony. group exprassXtte 
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W 

2-(methoxycarbonyl)phenyloxycarbonyloxy group expressed by the following formula. 

COOCH 3 




50 



55 



2-(ethoxycart)onyi)phenyloxycarbonyl group expressed by the following formula. 

COOCH 2 CH 3 




2-(ethoxycaroonyl)phenyloxycarbonyloxy group expressed by the following formula, 
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COOCH 2 CH 3 




or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10 and expressed by the 



w following formula 



15 



(wherein Z is hydrogen atom or an alky) group having a carbon number of from 1 to 4) as a substituent group. 
20 [0022] The alkyl groups having a carbon number of from 1 to 4 and expressed by the symbol Z mean methyl group 
ethyl group, n-propyl group, i-propyl group, n-butyl group, sec-butyl group and t-butyl group. 
[0023] Concrete examples of these salicylic acid ester derivatives are 2-methyloxycarbonylphenyl-methyl carbonate 
2-methyloxycarbonylphenyl-n-butyl carbonate. 2-methyloxycarbonylphenyl-n-hexyl carbonate. 2-ethylaxycaroonylphe- 
nyl-n-nonyl carbonate, 2-methyoxycaroonylphenyl-n-stearyl carbonate. 2-methyloxycarbonylphenyl-n-octacosanyl car- 
25 bonate. 2-methyloxycarbonylphenyl-phenyl carbonate. 2-ethyloxycarbonylphenyl-phenyl carbonate 2- 
methyloxycarbonylphenyli3-t-butylphenyl carbonate. 2-ethyloxycarbonylphenyl-p-t-butylphenyl carbonate 2-methyl- 
oxycarbonylphenyl-naphthyl carbonate. 2-ethyloxycarbonylphenyl-biphenyl carbonate. 2-methyloxycarbonylphenyl- 
pyrenyl carbonate. 2-methyloxycarbonyrphenyt-p-cumylphenyl carbonate. 2-ethyloxycarbonylphenyl-p-cumylphenyl 
carbonate. bis(2-methyloxycarbonylphenyl) carbonate. 2-methyloxycarbonylphenyl acetate. 2-methyloxycarbonylphe- 
30 nyl n-bulyrate. 2-methyloxycarbonylphenyl n-hexylate. 2-ethyloxycarbonylphenyl n-nonyrlate. 2-methyloxycarbonylphe- 
nyl n-stearate. bis(2-methyloxycarbonylphenyl) terephthalate. bis(2-methyloxycarbony1pheny1) isophthalate bisf2- 
ethyloxycarbonylphenyl) terephthalate. bis(2-ethyloxycarbonylphenyl) isophthalate, bis(2-methyloxycarbonylphenyl) 
sucanate. bis(2-etnyloxycarbonylphenyl) adipate, 1.4-butanediol bis(2-ethyloxycarbonylphenyl) carbonate and 1 10- 
decanediol bis(2-ethyloxycarbonylphenyl) carbonate. 



35 



Impurities in salicylic acid ester derivativn 



[0024] The present invention is characterized in that the impurity content of the salicylic acid ester derivative 
expressed by the above formula (1) is a specific level or below. 

40 [0025] The salicylic acid ester derivative disclosed in the present invention is especially useful as a terminal blocking 
agent for polycarbonate, and it has been found that in the case of using the derivative as a terminal blocking agent the 
impurity in the blocking agent has especially large influence on the polymer quality because the terminal is blocked by 
adding at most 3 to 5% by weight of the agent based on 100 parts by weight of the polymer. 
[0026] The present invention is characterized by the use of the salicylic acid ester derivative expressed by the above 

45 formula (1 ) having a chlorine content of a specific level or below. 

[0027] The chlorine content is concretely 1 00 ppm or below, preferably 30 ppm or below and more preferably 1 0 ppm 
or below. When a salicylic acid ester derivative having a chlorine content higher than the above limit is used as a termi- 
nal blocking agent for polycarbonate, the terminal blocking reaction rate is significantly lowered and a polymer havina 
undesirable color is produced. y 

so [0028] The chlorine content of the raw material can be determined by elementary analysis. A preferable example of 
the analytic method is Dorman's microamperometric titration method. 

[0029] The chlorine contamination is especially liable to occur when a phosgene, an acid halide or a halogenated for- 
mic acid ester is used as the synthetic raw material. Unreacted chlorine and free chlorine ion can be removed by wash- 
ing, etc.. after the synthesis of the above salicylic acid ester derivative mainly by chemical reaction, and concretely 
55 these contaminants are effectively removed by the following method. 

[0030] Examples of the methods for decreasing chlorine content in the above salicylic acid ester derivative are a 
method to wash the derivative with hot water several times, a method to dissolve the salicylic acid ester derivative in a 
water-immiscible organic solvent and wash the solution with a neutral or basic aqueous solution, a method to remove 



5 



EP 0 980 861 A1 

• the chlorine by using a chlorine-adsorbent such as hydrotalcfte. and a method to adsorb the chlorine by ion-exchange 

[0031] The above salicylic acid ester derivative preferably has a nitrogen content of a specific level or below The nitro- 
gen content is preferably 100 ppm or below, more preferably 30 ppm or below and especially 10 ppm or below Color of 
polymer ,s deteriorated by the use. of a salicylic add ester derivative having a nitrogen content exceeding the above 
level as a terminal blocking agent for polycarbonate. 

100321 . J* 16 nitrogen con,ent in the ^"cy 110 acid ester derivative can be decreased, for example, by washino the deriv- 
alive with a neutral water (hot water), washing with an acidic aqueous solution having a pH of 6 or below or removinq 
with an acidic ion exchange resin. "smoving 

[0033] The total content of metallic elements in the above salicylic acid ester derivative is preferably 30 ppm or below 
The metaHic element means alkali metals such as sodium and potassium, iron, chromium, manganese, nickel etc The 

£2? a f "!! Ca " b6 de,ermined * atomic absorption analysis, plasma ion emission spectrometry (ICP) etc 
^] Preferable^ 

When the metel content exceeds the above level, a disproportionate reaction may take place in the heating and m£ 
ing stage for the reaction of the above salicylic acid ester derivative, deteriorate the color of the polymer or inhibit the 
termmal blocking reaction. The disproportionation reaction means the variation of the chemical structure of the salicvlic 
acid ester derivative according to the following reaction scheme saiwync 



^ coon 1 



,coon' 



doon' 



cc 



O 



r 

The content of metal in the above salicylic acid ester derivative can be decreased by removing the metal e g by wash- 
ing with neutral water (hot water) or by using a compound capable of forming a complex with the metal ion such as eth- 
ylened.am.ne etraacetic acid, oxalic acid, citric acid or bipyridine. a metal-adsorbing polymer such as ion exchange 
crowli «hw etc™ 6 ' k^"' P ° ,yaCryliC add ' alcoho ' or a) 9 inic acid - a metal-dathrating compound such as 

[0035] Since there are variations in the kind and quantity of the metal removable by the same metal removing process 
the process can be aro.trar.ly selected according to the objective metal to be removed, and there is no particular restric- 
tion on the combination of the above methods to achieve the object of the present invention. 

Production reaction 1 of salicvlic acid ester deriyg tiva 

[0036] An example of the reaction for producing these salicylic acid ester derivatives of the present invention is the 
reaction of phosgenes, an acid halide compound or a halogenated formic acid ester expressed by the following formu- 
las (2), (3) or (4) 
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A-C-R> (2) 
O 

A — C — R * — C — A' (3) 

II II 

o o 



» A— C— O— R 3 — O — C — A ' (4) 

0 II 
O O 

15 I*" 16 ?!" IT 1 * are , ea f 3 ha,09en: R3 iS 9 biva,ent ary,ene group w ^'Wene group having a carbon number of 
from 1 to 30) with a salicylic acid ester expressed by the following formula (5) 0 



.COOR 1 
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45 
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55 



in the presence of a basic compound. 

S 3 O-cS3)S3) h0S9eneS meanS Ph0S9e " e (C '* C0 " CI)l ph0Sgene dimer (d-CO-OCCy and phosgene trimer 
above halogen compound (phosgenes, acid halide compound or halogenated formic acid ester) is 
eft in the system in unreacted state, the chlorine-contamination probability of the produced salicylic acid ester deriva 
trve becomes h.gh and accordingly, prevention of the residual unreacted halogen compound in the reaction stage is 
T% I d ^ reasin 9 tnechl0 " n «~"tent. It can be effectively achieved by using the salicylic acid ester ofm^S 
(5) and/or the basic compound in excess of the above halogen compound. wrwmeiwmwa 

impurity in raw material in the production reaction i of saii ^ c acif j ^^n^^ 

[0039] The sum of the metallic elements included in the phosgenes, the acid halide compound or halogenated formic 
"2 T Z eSS6d Vl* ^ formu,aS (2) 10 (4) and me ***** acid ester expressed the abo£ fomS 5? is 

E£ 7£ °:5 el ^ TTie use ^ raw ma,erials having a meta,lic e,ement hi 9 her •« 

lowers the reaction y.eld and increases the metal contamination risk of the produced salicylic acid ester derivative. 
Reaction Condition of the production react ion 1 of salicylic acid ester ri«riv9 tn/ 0 

iH? ^ 0Wn ^ compound usable for ^ «cHon of general acid halide with hydroxyl group can be used 
wrthout reaction as the basic compound in the above production reaction, however, it is preferable to use m£Z 
metal compound such as sodium hydroxide, potassium hydroxide, sodium bicarbonate and sodium carbonate an alka- 
line earth metal compound such as calcium hydroxide or an amine such as pyridine, trimethylamine. triethylamine pio- 
endme. d^ethylaminopyndine. tetramethylammonium hydroxide, ethanolamine. ethylenediamine and polyalMamine 
[004 ] The kind of solvent to be used in the above production reaction has no particular limitation, how^r Vis pref- 
erable to use a general-purpose organic solvent such as dichloromethane. xylene, toluene and tetrahydrofuran or a 
double-layer soh/ent system composed of the above solvent and water. A catalyst such as tetramethylammonium chlo 
nde may be used for proceeding the reaction in high efficiency. The reaction is carried out usually at 100'C or below 

ZSSZ J^JESTT ° r Th6re iS n ° PartlCU ' ar reStriCti ° n ° n the reaction W" 8 the «* The 
t-S ? Purrf.cat.on (washing) operation and further purified by distillation or recrystallization 

to keep the objective low impunty content after the completion of the reaction. 

Production reactions 2 and 3 of salicvlir. arid gster derivative 

[0042] The following production reactions 2 and 3 can be used in addition to the above-mentioned production reaction 
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'■ 1 when the salicylic acid ester derivative is expressed by the following formula (1)-2 

I 



COOR' 



(5^ 0 - C - R " 



(l)-2 



ir Jnl r J } ' 9r0UP ° r 6thyl m - R 15 an 9 rou P havin 3 3 «*x« number of from 6 to 30 an 

a y^oxy group having a carbon number of from 6 to 30. an aralky. group having a carbon number of from 6 to 30 or m 
aralkylo^ group hav.ng a carbon number of from 6 to 30. R 22 group may have, as a substituent mettaJeatoS 
E^STlC^ ^methoycarbony.) P henyloxycarbony1 group. 2-(methoxy-camony5hCo^2£nT 
toygroup. 2-(ethoxycarbonyl)phenyloxy-carbonyl group. 2H[ethoxycart)on y Dphenylox y cai^yto^ 
caibonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10) ^ ^ 0Xy 

[0043] The production reaction 2 comprises the production of a salicylic acid ester derivative from an aromatic ester 
derivative expressed by the following formula (6) aromatic ester 

Z 

O 

(in the formula. Z groups are same or different groups selected from hydrogen atom and an alkyl group havino a carbon 
number of from 1 to 4. and R 22 is same as defined in the above formula (1)-2) 
and a salicylic acid ester expressed by the following formula (5) 

COOR 1 

(5)-OH (s> 



^5 (in the formula, R 1 is methyl group or ethyl .group) 
in the presence of a catalyst. 



40 



45 



50 



d^ve^tS ^SnXuTa (e^"' 868 ^ P,OdUC,i0n * 3 ^ "* ~ f ™ a " — 

R»— O-C-R" (6) -2 



(.n the formula. Z groups are same or drfferent groups selected from hydrogen atom and an alkyl group having a carbon 
number o from 1 to 4. R 22 is same as defined in the above formula (1)-2. and R 2 3 is an a^grot^ng a SnSn 
number of from 1 to 30 or an aralkyl group having a carbon number of from 1 to 30) 
and an aromatic carbonic acid ester of the following formula (7) 



55 



COOR 1 COOR 1 

<C$-°-c-o-^5) 
o 



(7) 
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(in the formula. R 1 is methyl group or ethyl group) 
in the presence of a catalyst. 

Reaction Condition Of the Production reactinn 2 nf saliryljff a c id ester derivativa 

[0045] The reaction scheme of the production reaction 2 can be expressed as follows. 



__/ COORl z 



is I Catalyst 



yCOOR' 2 
20 <0/-O-C-R« + (3f-OH (ill 

o 



25 



[0046] Salicylic acid ester derivative can be produced as a liquid mixture of two or more kinds of compounds For 
example, .n the case of a compound wherein is phenytoxy group, the product is composed of two Wnds of com- 
pounds cons.st.ng of a compound having a COOR 1 group as substituerrt to the ortho-position of the phenyl group and 
a impound free from the substituent. These salicylic acid ester derivatives can be separated by distillation or the like 
[0047] In the above reaction, it is preferable to keep the concentration of the produced aromatic monohydraxy com- 
pound expressed by the formula (1 1) in the above reaction scheme in the reactor as low as possible to rapidly proceed 
the reaction and suppress the undesirable side reactions. Concretely, the concentration of the produced Aromatic 
monohydrcocy compound of the formula (1 1) in the reaction liquid is maintained to preferably 2% or below more prefer- 
ably 1% or below. The presence of the aromatic monohydroxy compound at a concentration higher than the above limit 
'^f reaC,i °" ,0 form products other than the <*»«*» substance and sometimes retards the reaction 
[0048] The reaction under reduced pressure is preferable to suppress the concentration of the aromatic monohydroxv 
compound of the formula (1 1). More preferably, the reaction is carried out under a temperature and pressure condition 
to enable the distillation and recovery of the aromatic monohydroxy compound of the formula (1 1). The range of the 
reaction temperature is preferably 100to300«C. more preferably 150 to 280»C. and especially preferably 170 to260'C 
1 0torT ^ °" ° 0nditi0n iS P referab| y 600 torr * "we preferably 500 to 1 torr. especially preferably 400 to 

Ruction condition Of the Production reaction 3 of salicylic ar i d ester derivative 
[0049] The reaction scheme of the production reaction 3 can be expressed as follows 

45 



30 



35 



50 



55 



9 



EP 0 980 861 A1 



COOR 1 COOR' 



R *-0-C-R 1 
I 

O 



w 



I 



CataXyat, hnt 



COOR 1 COOR» 



COOK' COQR 

(5>-o-c-r - ♦ R "-o-c-o-^5) 



20 [0050] The above reaction scheme shows that the product is a liquid mixture of two or more kinds of salicylic acid 
ester derivatives, and these aromatic carbonic acid diesters can be separated by a process such as distillation 
[0051 ] It is necessary that all raw materials are in molten state in the reaction, and the reaction temperature is Dref- 
erably from 100 to 300»C, more preferably from 120 to 280°C, especially from 140 to 260"C and the temperature can 
be adjusted according to the melting points and boiling points of the raw materials and the objective compound The 
reactor i may be carried out under atmospheric pressure, however, it is preferably performed in nitrogen-substituted 
atmosphere in the range of normal pressure to 133.32 hPa (100 ton-). 

Impurities in raw materials Of the production reactio n s 2 and 3 of salicylic acid ester derivative 
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[0052] In the production reactions 2 and 3. the chlorine content of the salicylic acid ester expressed by the above for 
mula (5). the aromatic ester derivative expressed by the above formula (6) or (6)-2 and the aromatic carbonic acid ester 
expressed by the above formula (7) is preferably 100 ppm or below each. The chlorine content is preferably 20 ppm or 
below, more preferably from 10 to 0.1 ppm. Chlorine content exceeding 100 ppm exerts adverse effect on the activity of 
catalyst used in the reaction to decrease the reaction activity to an undesirable level. 

.[0053] Even if the chlorine content of a raw material is not more than 100 ppm. bad effect is exerted on the activity of 
the catalyst used in the reaction to decrease the reaction activity when the other raw material has a chlorine content of 
100 ppm or above. Accordingly, it is necessary that both raw materials have chlorine contents of 100 ppm or below 
[0054] There is no particular restriction on the method for decreasing the chlorine contents of the above raw materials 
to 1 00 ppm or below, however, washing with hot water, treatment with an adsorbent such as hydrotateite and purification 
40 by distillation are exemplified as concrete decreasing methods. Two or more of the above methods may be combined 
with each other such as the distillation after the treatment with a chlorine adsorbent 

[0055] The chlorine content of the raw material can be determined by elementary analysis. A preferable example of 
the analytic method is Dorman's microamperometric titration method. 

[0056] The total content of metals in each of the above salicylic acid ester expressed by the above formula (5) the 
aromatic ester derivative expressed by the above formula (6) or (6)-2 and the aromatic carbonic acid ester expressed 
by the above formula (7) is preferably 50 ppm or below. The term "metals", means alkali metals, iron, copper lead chro- 
mium, nickel, manganese, cobalt, etc. The total content is more preferably 20 ppm or below, especially" 10 ppm or 
below. When the metal content is higher than the above level, the activity of the catalyst to be used in the reaction is 
lowered and undesirable side reactions take place. 

[0057] Even if the content of metal in a raw material is not more than 50 ppm. bad effect is exerted on the activity of 
the catalyst used in the reaction to remarkably decrease the reaction activity when the other raw material has a metal 
content of 50 ppm or above. Accordingly, it is preferable that both raw materials have metal contents of 50 ppm or below 
[0058] There is no particular restriction on the method for decreasing the metal contents of the above raw materials 
to 50 ppm or below, however, washing with hot water, treatment with an adsorbent such as ion exchange resin and puri- 
fication by distillation are exemplified as concrete decreasing methods. Two or more of the above methods may be com- 
bined with each other such as the distillation after the washing with hot water. 
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Impurities in raw materials in the production reactions 1 to 3 of salicylic acid ester dam/ati^ 

[0059] In the above three kinds of reactions for producing a salicylic acid ester derivative, the amounts of water in the 
phosgenes, the acid halide or the halogenated formic acid esters expressed by the above formulas (2) to (4) the sali 
cylic acid esters expressed by the above formula (5). the aromatic ester derivatives expressed by the above formula f6) 
or {6)4 and the aromatic carbonic acid esters expressed by the above formula (7) are preferably not more than 5% bv 
weight each. The water content is more preferably not more than 4% by weight, especially 1 to 0 01% by weight Side 
reasons such as the hydrolysis of the salicylic acid ester and carbonic acid diester used as the raw materials mav take 
place when the water content is higher than the above level. 

[0060] There is no particular restriction, on the method for decreasing the water contents of the above raw materials 
to 5% by weight or below, however, purification by distillation, drying with heat, drying under reduced pressure and the 
use of desiccant such as anhydrous magnesium sulfate are exemplified as concrete decreasing methods. Two or more 
of the above methods may be combined with each other such as the distillation after the adsorption of water with a des- 
iccdnt. ■ 

/s [0061] In the above three kinds of reactions for producing the salicylic acid ester derivative, the amount of aromatic 
hydroxy compound in the phosgenes, the acid halides or halogenated formic acid esters expressed by the above for- 
mulas (2) to (4). the salicylic acid esters expressed by the above formula (5). the aromatic ester derivatives expressed 
KS^gh^ch ° r(6) ' 2 aromaticcarbonicacid es,ers jessed by the above formula (7) areriot more 

20 fJSf 21 J 6 ar ° matiC hydf0Xy C0mpOund means an aromatic Wroxy compound expressed by the following formula 
( i2j or ( 13) 
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in the formula. Xa is an alkyl group having a carbon number of from 1 to 30. an aryt group having a carbon number of 
from 1 to 30 or an aralkyl group having a carbon number of from 6 to 30, which may have, as a substrtuent methoxv- 
carbonyl group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group. 2-(methoxycarbony0phenyloxv- 
carbonyloxy group. 2-(ethoxycarbonyl)phenyloxycarbonyl group. 2-(ethoxycarbonyl)phenyloxycarbonyloxy group or an 
aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10) 



HO-Y-OH (13) 



(in the formula. Y is a bivalent alkylene group having a carbon number of from 1 to 30, an arylene group or an aralkylene 

or an aromatic hydroxy compound existing in the salicylic acid ester of the above formula (5) as an impurity. 
[0063] Concrete examples of the aromatic hydroxy compound existing in the salicylic acid ester of the formula (5) as 
an impurrty are phenol, o-cresol, m-cresol. p-cresol. methyl p-hydroxybenzoate and ethyl p-hydroxybenzoate 
[0064] The content of the aromatic monohydroxy compound is preferably not more than 3% by weight more orefera- 
bly not more than 2% by weight and especially 1.0 to 0.01% by weight ' 
[0065] There is no particular restriction on the method for decreasing the content of the aromatic monohydroxy com- 
pound .n the above raw materials to 3% by weight or below, however, purification by distillation, reorganization and the 
treatment with an adsorbent such as a laminar clay mineral before the synthesis of the objective salicylic acid ester 
compound of the present invention are exemplified as concrete decreasing methods. Two or more of the above methods 
may be combined with each other such as recrystallization after distillation. Although there is no particular restriction 
on the kind of solvent for recrystallization. solvent such as xylene is preferably used for recrystallization. 

Catalyst for the Production reactions ? an H 3 of the salicylic acid ester rierh/atiyg 

[0066] Any known transesterification catalysts can be used in the scope of the present invention as the catalyst for 
the reactions (production reactions 2 and 3) for producing the salicylic acid ester derivative expressed by the above for- 
mula (1)-2 and preferable catalysts are compounds of alkali metals, alkaline earth metals, and the group 3 and orouo 
12 elements of the periodic table. 

[0067] The alkali metal compounds are. concretely, metallic lithium, sodium or potassium, their hydroxides inorganic 
acid salts such as hydrochlorides, carbonates, nitrates or sulfates, organic acid salts such as carboxylic acid salts and 
alkoxides such as alcoholates and phenolates. 

[0068] The alkaline earth metal compounds are. concretely, metallic beryllium, magnesium, calcium or strontium their 
hydroxides, oxides, inorganic salts such as hydrochlorides, carbonates, nitrates or sulfates, organic acid salts such as 
carboxylic acid salts and alkoxides such as alcoholates and phenolates. 
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[0069] The compounds of the group 3 elements of the periodic table are. concretely, metallic lanthanoid elements 
such as scandium, yttrium and lanthanum, actinoid elements, their hydroxides, oxides, inorganic acid salts such as 
hydrochlorides, carbonates, nitrates or sulfates, organic acid salts such as carboxylic add salts and alkoxides such as 
alcoholates and phenoiates. 

[0070] The compounds of the group 12 elements of the periodic table are. concretely, zinc hydroxide, oxide inorganic 
acid salts such as hydrochloride, carbonate, nitrate or sulfate, organic acid salts such as carboxylic acid salts and alkox- 
ides such as alcoholate and phenoiates. 

[0071 1 ] Especially preferable compounds among the above examples are calcium oxide, lanthanum oxide, lanthanum 
alkoxides and zinc carboxytates. ' 
[0072] Examples of lanthanum alkoxides are aliphatic alkoxylanthanum such as lanthanum trimethoxide. lanthanum 
tnethoxKie. lanthanum tripropoxide. lanthanum tricetyloxide, lanthanum tristearyloxide and lanthanum tribehenyloxide 
and aromatic alkoxylanthanum such as lanthanum triphenoxide. and the examples of zinc carboxylates are zinc ace- 
tate, zinc propionate, zinc stearate, zinc behenate. zinc oxalate, zinc sebacate and zinc ascorbate 
[0073] Lanthanum oxide is most preferable as the catalyst. However, it is already known that lanthanum oxide is 
degraded to lanthanum dioxide, etc.. by the adsorption of carbon dioxide, water, etc.. when left in air and the use of the 
degraded lanthanum oxide in the reaction is found to cause the lowering of the catalytic activity and the deterioration of ' 
the reaction selectivity. The inventors of the present invention have found that the above problems are solved and desir- 
able catalytic activity can be attained by heating lanthanum oxide to remove the adsorbed gaseous components The 
lanthanum ox.de to be used as a catalyst in the present invention preferably has a weight reduction at 500'C (reduction 
of weight caused by the release of adsorbed gaseous components) of 3% by weight or less, and lanthanum oxide of the 
above quality can be obtained by baking the lanthanum oxide usually at 4O0-C or above, preferably at 500°C to 1500'C 
[0074] The above catalyst may be used singly or in combination. The addition timings of the catalysts may be stao- 
gered in case of using two or more catalysts, and there is no particular restriction on the use of these catalysts The 
amount of the catalyst ,s preferably 1 x 10* to 1 x 10* equivalent of each metal atom based on 1 mol of me salicylic 
acid ester used as a raw material. The ratio is more preferably 1 x 10* to 1 x 10-3 and 5 ^ 

5 x 10 4 equivalent on the same basis. 

[0075] Nitrogen-containing basic compounds are also used as preferable catalysts in the present invention Examples 
of the nitrogen-containing basic compounds are ammonium hydroxides having alkyl. aryl or aralkyl group or the like 
such as tetiamettvtemmonium hydroxide (Me 4 NOH). tetraethylammonium hydroxide (E^NOH), tetrabutytemmonium 
hydroxide Bu^NOH). benzyltr^ethylamrnonium hydroxide ( * "-"CH^MefcNOH) and hexadeUnmetrylamZlum 
hydroxide, tertiary amines such as triethylamine. tributylamine. dimethylbenzylamine and hexadecyldimethylamine or 
basic salts such as tetramethylammonium borohydride (Me 4 NBH 4 ). tetrabutylammonium borohydride <Bo,NBH,) 
tetrabutylammomum tetraphenylborate (Bu 4 NBPh 4 ) and tetramethylammonium tetraphenylborate (Me 4 NBPhJ 
[0076] Me 4 NOH is ; preferable among the above examples, and the amount of the nitrogen^ontaining basic compound 
is preferably 1 x 10 to 1 x 10' 2 equivalent of the ammoniacal nitrogen atom based on 1 mol of the salicylic acidester 
used as a raw material. The ratio is more preferably 1" x 10' 5 to 1 x 10" 3 equivalent and especially 5 x 10" 5 to 5 x 10" 4 
equivalent on the same basis. These nitrogen-containing basic compound catalysts may be used singly or in combina- 
tion These catalysts may be used in combination with a compound selected from the group of the aforementioned 
metal catalysts (oxides, alkoxxies. hydroxides and carboxylic acid salts of the group 1. group 2. group 3 and/or group 
1 2 elements of the periodic table), and there is no particular restriction on the use of these catalysts. 

Deactivation and neutralization after the synthesis of salicylic a c id ester derivative 

[0077] The basic compound left after the completion of the above production reaction 1 is preferably neutralized by 
the addition of at least one kind of compound selected from acidic compounds comprising inorganic acidic compounds 
and organic sulfonic acid compounds, salts of said acidic compounds and derivatives of said acidic compounds 
[0078] In the above production reactions 2 and 3, the catalysts are preferably deactivated after completing the reac- 
tions by adding at least one kind of compound selected from acidic compounds comprising inorganic acidic compounds 
™ 9a , n .'f ? 3Cid com P° unds - 831,8 of ^ acidic compounds and derivatives of said acidic compounds 
[0079] When the produced salicylic acid ester derivative is purified by distillation in the production of the salicylic acid 
ester derivative without neutralizing the residual basic compound or deactivating the catalyst, disproportionation reac- 
tion occurs in the salicylic acid ester derivative produced by the synthetic reaction to lower the yield and accordingty a 
prevention measure has to be taken. ar 
[0080] The disproportionation reaction means the reaction expressed by the following scheme. 
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[0081] The yield of salicylic add ester derivative undesirably decreases by the disproportionate! reaction. The unde- 
sirable disproportionate reaction in the distillation of the produced salicylic acid ester derivative can be suppressed 
and the salicylic acid ester derivative is produced in high efficiency by adding at least one compound selected from 
20 acidic compound derivatives to neutralize the residual basic compound. 

[0082] Inorganic acids and solid acids are used as the inorganic acidic compounds for the neutralization of the resid- 
ual basic compound and the deactivation of the catalyst. 

[0083] The inorganic acid means an inorganic compound capable of giving proton of Broensted's definition dissoci- 
ating into proton and counter ion in water at 25°C and giving a solution having neutral pH or below. Concrete examples 
25 of the inorganic add are phosphoric acid (orthophosphoric acid), sulfuric acid, nitric add, phosphinic add, phosphonic 
acid, diphosphonic add. hydrochloric acid, pyrophosphoric acid, metaphosphoric acid and nitrous add. These adds 
may be used in the form of metal salts, ammonium salts or the like. 

[0084] The solid add means an inorganic compound capable of giving proton by the Broensted's definition in spite of 
taking a solid state, and is concretely zeolites, clay compounds, metal oxides, solid phosphoric adds, heteropolyadds, 
30 etc. 

[0085] Zeolite is a condensed silicate having crystalline aluminosilicate as the principal skeleton and concrete exam- 

J?* o 8 ^° lite Synth8tiC Ze0 ' iteS as ZMS * 5 ( Na n( A, nSi96-nOi 92 )i6H 2 0 (n<27), zeolite X 

(Na86(Al86Sii06Oa84fa64H2O and zeolite Y (Na^AI^Si! aeOas^so^O and natural zeolites such as mordenite 
(Na 8 (AI 8 Si4o09 6 )24H 2 0 and chabazite (Ca^AUSiaO*^ 3 H 2 0. 
[0086] Examples of the day compounds are kaolin, montmorillonite, talc and acid clay. 
[0087] Concrete examples of the metal oxides are Ti0 2 . Si0 2 , Zr0 2 . Si0 2 • "AI2O3, Si0 2 -ZrOo SOo-MoCk SiO,- 
MgO, Ti0 2 -Al 2 0 3 , Ti0 2 -Si0 2 . AI2O3-M0O3 and AlgQg-WOg. ^ ~ 

[0088] The solid phosphoric acid is e.g. diphosphorus pentoxide. 

[0089] Heteropolyacid means an acid formed from two or more kinds of metals, and is concretely H*PW<*O m 
40 H4SiW 1 204o.H5PMo 1 oV204oandH 3 PMo 1 204o. 401 
J0090] Phosphoric acid, diphosphorus pentoxide, talc and ZMS-5 are preferable among the above inorganic acidic 
compounds. 

[0091] Compounds selected from the following general formulas (8), (9) and (10) are concrete examples of the 
organic sulfonic acid compounds. 

The compound expressed bv the formula ffi) 

A 1 -(Y 1 -S03X 1 ) m (8) 

[0092] In the formula A 1 is an m-valent hydrocarbon group having a carbon number of from 1 to 30, which may have 
a substituent or not. Y is single bond or oxygen atom, X 1 is a secondary or tertiary univalent hydrocarbon group or 1 
equivalent of metal cation, ammonium cation or phosphonium cation, and m is an integer of from 1 to 4. 
[0093] The hydrocarbon group A 1 is an alky! group having a carbon number of from 5 to 1 5 or an aryl group having a 
carbon number of from 6 to 15, which may have, as a substituent. an alkyl group having a carbon number of from 1 to 
55 15. 

[0094] The secondary, or tertiary univalent hydrocarbon group X 1 is preferably a secondary or tertiary alkyl group 
expressed e.g. by the following formula (8)-a 



45 



50 



13 



EP0 980 861 A1 



V 

[in the formula, R 3 and R 5 are same or different hydrogen atoms or alky! groups having a carbon number of from 1 to 5 
w and R is hydrogen atom, phenyl group or an alkyl group having a carbon number of from 1 to 5 provided that two of 
R , R and R are not hydrogen atom at the same time]. Especially preferable groups are those of the formula (8)-a 
wherein R and R are same or different hydrogen atoms, methyl groups, ethyl groups or propyl groups and R 4 is methv! 
group or phenyl group. " 7 

[0095] The one equivalent metal cation is eg. cation of an alkali metal such as lithium, sodium or potassium 1/2 of 
is bivalent metal cations or 1/3 of trivalent metal cations, ag. 1/2 of cations of an alkaline earth metal such as calcium or 
barium or 1/3 of cations of trivalent metal such as aluminum; 

[0096] The ammonium cation is for example the cation expressed by the following formula (8)-b 

R 5 

R J - + N^-R 7 (8)-b 

25 

[in the formula. R 6 , R 7 . R 8 and R 9 are each independently hydrogen atom or a univalent hydrocarbon group]. 
[0097] The univalent hydrocarbon groups of the groups R 6 to R 9 . etc.. in the formula (8)-b are, for example, alkyl 
groups having a carbon number of from 1 to 20. aryl groups having a carbon number of from 6 to 10 and aralkyl groups 
having a carbon number of from 7 to 1 0. 
30 [0098] The phosphonium ion is for example the cation expressed by the following formula (8)-c 

R 18 

35 " P ^R 12 (8 ) - c 



40 [in the formula, R 10 , R 11 , R 12 and R 13 are each independently hydrogen atom or a univalent hydrocarbon group] 

[0099] The univalent hydrocarbon groups of the groups R 10 to R 13 in the formula (8)< are, for example, alkyl groups 
having a carbon number of from 1 to 20, aryl groups having a carbon number of from 6 to 10 and araJkyl groups having 
a carbon number of from 7 to 1 0. 

[01 00] The group X 1 is preferably a secondary or tertiary alkyl group, an alkali metal cation, a cation expressed by the 
45 above formula (8)-b and a cation expressed by the above formula (8)-c. 

[0101] The term (m) in the above formula (8) is an integer of from 1 to 4, preferably 1 or 2. 

[0102] The following compounds are concrete examples of the compounds expressed by the above formula (8). 

[01 03] The exemplified compounds are 2-phenyl-2-propyi dodecylbenzenesulfonate. 2-phenyl-2-butyl dodecylbenze- 

nesuffonate, octylsulfonic add tetrabutylphosphonium salt, decylsulfonic acid tetrabutylphosphonium salt, benzenesul- 
so fonic acid tetrabutylphosphonium salt, dodecylbenzenesulfonic acid tetraethylphosphonium salt. 

dodecylbenzenesulfonic acid tetrabutylphosphonium salt, dodecylbenzenesulfonic acid tetrahexylphosphonium salt! 

dodecylbenzenesulfonic acid tetraoctylphosphonium salt, decylammonium butylsulfate, decylammonium decylsulfate, 

dodecylammonium methylsulfate, dodecyiammonium ethylsulfate. dodecylmethylammonium rnethylsulfate. dodecyld- 

imethylammonium tetradecylsulfate, tetradecyl-dimethylammonium methylsulfate. tetramethylammonium hexylsulfate, 
55 decyltrimethylammonium hexadecylsulfate. tetrabutylammonium dodecylbenzylsulfate. tetraethylammonium dodecyl- 

benzylsulfate and tetramethylammonium dodecylbenzylsulfate. 



14 



10 



15 



20 



EP0 980 861 A1 

The compound expressed bv the formula ( Q ) 
[0104] 

*#4W*QT (9) 

[in the formula. A 2 is a bivalent hydrocarbon group. *X 2 is a secondary to quaternary ammonium cation or a secondary 
to quaternary phosphonium cation, and the definition of Y 1 is same as the definition in the formula (8)] 
[0105] In the above formula (9), the bivalent hydrocarbon group A 2 is preferably a bivalent saturated aliphatic hydro- 
carbon group, and an alkylene group having a carbon number of from 1 to 20 is more preferable as the saturated 
aliphatic hydrocarbon group. 

[0106] In the formula (9). + X 2 is an ammonium cation or a phoshonium cation. A cation expressed by the following 
formula (9)-a is preferable as the ammonium cation. 

- (9) -a 



[in the formula, R 14 , R 15 and R 16 are each independently hydrogen atom or a univalent hydrocarbon group]. 
[0107] The groups shown as the examples of the groups R 6 and R 7 of the above formula (1)-b can be used as the 
examples of the univalent hydrocarbon groups of R 14 to R 16 . A cation expressed by the following formula (9)-b is pref- 
25 erable as the phosphonium cation. 

R» 

» - t P-R 11 (9) -b 



35 [in the formula, R 17 , R 18 and R 19 are each independently hydrogen atom or a univalent hydrocarbon group] The groups 
shown as the examples of the groups R 10 to R 13 of the above formula (8)-c can be used as the examples of the univa- 
lent hydrocarbon groups of R 17 to R 19 . 

[0108] The following compounds are concrete examples of the compounds expressed by the above formula (9). 

40 -S0 3 (CH 2 )3-N + (CH3)3, 

-SOafCH^a-N^CaHsh, 

•S03(CH2)3-P*(C 4 H 9 ) 3 , 

*S0 3 (CH 2 ) 3 -P + (C 6 Hs) 3 , 

*S0 3 (CH 2 ) i 5 -N + (C2H 5 ) 3 . 
45 -S0 3 (CH 2 ) 15 -P*(C 6 H 5 )3, 

•S0 3 (CH2) 15 -P + (C 4 H 9 ) 3 

The compound expressed bv the formula (10) 
50 [0109] 

A 3 -( + X 3 ) n .(R.Y 1 -S0 3 -) n (10 ) 

[in the formula. A 3 is an n-valent hydrocarbon group. + X 3 is an ammonium cation or a phosphonium cation, R is a uni- 
55 valent hydrocarbon group, n is an integer of from 2 to 4, and the definition of Y 1 is same as the definition in the formula 

(8)]. 

[01 1 0] Examples of preferable n-valent hydrocarbon groups of A 3 are saturated aliphatic hydrocarbon groups such as 
an alkyi group and an alkylene group having a carbon number of from 1 to 10, aromatic hydrocarbon groups such as 
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*an aryi group having a carbon number of from 6 to 10 or saturated aliphatic-aromatic hydrocarbon groups such as an 
aralkyl group having a carbon number of from 6 to 1 0. 

[0111] The ammonium cation and phosphonium cation of + X 3 are e.g. those described in the above formulas (9)-a 
and (9)-b, respectively. 

5 [01 12] The group R is a univalent hydrocarbon group and the preferable examples of the group are alkyl groups, aryl 
groups and aralkyl groups. The carbon numbers of the alkyl group, aryl group and aralkyl group are preferably 1 to 20 
6 to 20 and 7 to 20, respectively. ^ 
[01 1 3] The term (n) is 2, 3 or 4, and the definition of Y 1 is same as above, i.e. single bond or oxygen atom. 
[0114] The following compounds are concrete examples of the compounds expressed by the above formula (10). 
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t <CH, ) , N* - (CH, ) U -N f (CH, ) , ) . (CH, -<5>-SO, ' ) \ 
[(CHj)j N*- (CH, ) ir n» (CH, ) , ] . <C U H„-<0)-S0, ' ) , 
C CC, H| ) j N* - (CH, ) lfl -H f (C, H| ) , ] • (CH, -©-SO, * ) , 
[(C^H,),^-^,)^ <C,H,),] . CC.^-^SO,-), 
C (CH, ) , N> - (CH, ) l5 -N> (CH, ) , J . CC JS H, r SO j " ) 
[<C 4 H f ),N»-(CH t ) ir N* (C 4 H,),3 . CCjjHjj-SO^), 

26 ■ i (C 4 H, ) , P + - (CH, ) CC, H, ) , J . (CH, -@-S0, " ) , 

CCC 4 H,), P^(CH 2 ) ir P^ (C 4 H J>j3 . CC u H l$ -©^SO,-) : 
C^H S ), P»-(CH l)ir P* CC |H$ ),] • CC^-^SO,-), 
C( Cj H 5 ) , P^-CCH,) , r P» (C S H,),] . <C 15 H, r SO,-), 
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[01 15] In using these inorganic acidic compounds and organic sulfonic acid compounds, these compounds may be 
subjected to pretreatment such as ion-exchange treatment to control the acidity according to the purpose. 
[01 1 6] These acidic compounds may be used singly or in combination. 

[0117] The amount of the acidic compound to neutralize the residual basic compound is 0.001 mol% to 1 mol% pref- 
40 erably 0.005 mor% to 0.5 mol% based on 1 mol of the salicylic acid ester derivative. 

[01 1 8] The amount of the acidic compound for deactivating the catalyst is usually 0. 1 to 10 mol-equivalenf. preferably 
0.5 to 5 mol-equivalent, more preferably 1 .0 to 3 mol-equivalent based on the metallic atom or nitrogen atom of the cat- 
alyst used in the synthetic reaction. 

[01 1 9] The shape, type, material and surface-treatment of the apparatus for performing the distillation in the presence 
45 of the acidic compounds are arbitrary. Preferably, the distillation is carried out by using a distillation apparatus provided 
with a distillation column having sufficient theoretical plate number and low pressure loss. 

Terminal blockinQ reaction or polymerization promoting reaction 



so [01 20] The above-mentioned salicylic add ester derivative having an impurity content lower than a specific level and 
the salicylic acid ester derivative produced by the above-mentioned production process can be used in the present 
invention as a terminal blocking agent or a polymerization promoter in the production of an aromatic polycarbonate. A 
polycarbonate having excellent color and good color tone can be produced without lowering the terminal blocking reac- 
tion rate or the polymerization promoting reaction rate by using the salicylic acid ester derivative disclosed by the 

55 present invention. 

[01 21] The reaction scheme of the terminal blocking reaction is as follows. 
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(Scheme 3) 

,-COOR 1 

•oh + (U>— °9-R 2 
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[0122] The terminal blocking, reaction means the blocking of the hydroxyl group in the terminal group of a polymer 
with a carbonate bond or an ester bond after the polymerization of a polycarbonate by melt process. Concretely the 
terminal blocking reaction can be performed by using the salicylic acid ester derivative composition disclosed in the 
present invention after sufficiently proceeding the polycondensation reaction of the polycarbonate. 
[0123] The molecular weight of the polycarbonate to be subjected to the terminal blocking and/or polymerization pro- 
moting treatments is usually 0.2 or above, preferably 0.25 to 0.6 and more preferably 0.3 to 0.6 in terms of the intrinsic 
viscosity ft] of the polymer measured in methylene chloride at 20°C. 

[0124] There is no particular restriction on the method for the addition of the terminal blocking agent, and the agent 
may be added in solid form or in a form dissolved in various solvents. The prescribed amount of the terminal blocking 
agent may be added in a lump or in several divided portions provided that the polycondensation reaction is essentially 
completed at the time of addition. 

[0125] The amount of the terminal blocking agent in the present invention is 0.1 to 10 times mol, preferably 0.3 to 5 
times mol. more preferably 0.5 to 2 times mol based on the terminal hydroxyl group of the polymer at the stage of essen- 
tially completed polycondensation reaction. 

[0126] The pressure condition at the addition of the terminal blocking agent in the present invention is preferably 
reduced pressure condition to remove phenols generated by the reaction. Concretely, the pressure is 133 32 hPa (100 
Torr) or below, preferably 66.66 hPa (50 Torr) or below, more preferably 13.332 hPa (10 Torr) or below. Usually, the reac- 
tion is preferably carried out within the pressure range of 1 .3332 Pa to 1 33.32 hPa (0.01 to 1 00 Torr). 
[0127] The reaction temperature after the addition of the terminal blocking agent in the present invention is usually 
250 to 360°C and preferably 260 to 340°C. The polymer does not melt at a temperature lower than the above range and 
the decomposition and discoloration of the polymer may take place at a temperature higher than the above range. 
[0128] The pressure of the terminal blocking reaction may be normal pressure, however, reduced pressure is prefer- 
able for removing phenols generated by the reaction. The pressure is preferably 133.32 hPa (100 Torr) or below more 
preferably 13.332 hPa (10 Torr) or below, and especially preferably 1 .3332 hPa (1 Torr) or below. The reaction time is 
usually 1 to 30 minutes, preferably 1 to 20 minutes. Reaction time of 1 to 15 minutes is allowable if desired. 
[0129] The polymerization promoting reaction means the bonding of hydroxyl terminals of polycarbonate with each 
other by the use of the above salicylic acid ester derivative to increase the polymerization degree of the polymer 
[0130] Salicylic add ester derivatives usable as the polymerization promoting agent are the compounds of the formula 
(1) wherein R is an aryl group having a carbon number of from 6 to 30. an aryloxy group having a carbon number of 
from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or an aralkyloxy group having a carbon number 
of from 6 to 30, which may have, as a substituerrt, methoxycarbonyl group, ethoxycarbonyl group, 2-(methoxycarbo- 
nyl)phenyloxycarbonyl group. 2-(methoxy-carbonyl)phenyloxycarbony!oxy group, 2-(ethoxycarbonyl)phenyloxy-carbo- 
nyl group or 2-(ethoxycarbonyl)phenyloxycarbonyloxy group. 

[0131 ] There is no particular restriction on the method for the addition of the polymerization promoting agent and the 
agent may be added in solid form or in a form dissolved in various solvents. The prescribed amount of the polymeriza- 
tion promoting agent may be added in a lump or in several divided portions. 

[01 32] There is no particular restriction on the supplying apparatus for supplying the polymerization promoting agent 
and the reactor for performing the polymerization promoting reaction. 

[01 33] The addition amount of the polymerization promoting agent in the present invention is 0.01 to 1 times mol pref- 
erably 0.03 to 0.7 times mol and more preferably 0.05 to 0.5 times mol based on the terminal hydroxyl group of the pre- 
polymer. 

[0134] The pressure condition at the addition of the polymerization promoting agent in the present invention is pref- 
erably reduced pressure condition to remove phenols generated by the reaction. Concretely, the pressure is 133.32 hPa 
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' (100 Torr) or below, preferably 66.66 hPa (50 Torr) or below, and more preferably 13.332 hPa (10 Torr) or below The 
reaction is preferably carried out usually within the pressure range of 1.3332 Pa to 133.32 hPa (0.01 to 100 Torr) 
(0135] The reaction temperature after the addition of the polymerization promoting agent in the present invention is 
usually 250 to 360«C. preferably 260 to 340 «C after the addition of the polymerization promoting agent to the polymer 
The polymer does not melt at a temperature lower than the above range and decomposition and discoloration of the 
polymer take place at a temperature higher than the above range. 

[01 36] The polymerization promoting reaction may be performed under normal pressure condition, however reduced 
pressure condition is preferable to remove the phenols generated by the reaction. The pressure is preferably 133 32 
hPa (100 Torr) or below, more preferably 13.332 hPa (10 Torr) or below, and especially preferably 1 3332 hPa (1 Torr) 
or below. The reaction time is usually 1 to 30 minutes, and preferably 1 to 20 minutes. Reaction time of 1 to 15 minutes 
is allowable if desired. 

Recovery of salicylic acid ester 



[0137] Salicylic acid ester of the above formula (5) is formed by the terminal blocking reaction or the polymerization 
promoting reaction and. in the present invention, the salicylic acid ester can be recovered and reused as a synthetic raw 
matenal for the above terminal blocking agent or the polymerization promoting agent 

525 Th l ter T n ! 1 b, °! Wn9 reaCti ° n ° r the Po'y^rization promoting reaction is proceeded at a high temperature 
(240 C or above) under reduced pressure (1 0 Torr or below), and the salicylic acid ester generated in the form of vapor 
20 is liquefied and recovered by using a condenser. 

[0139] Any conventional condensers including water-cooled condensers and air-cooled condensers can be used for 
the purpose. 

[0140] Although the recovered salicylic acid ester may be used as it is for the synthesis of the salicylic acid ester deriv- 
ative according to the above process, it is preferably purified in the present invention before use 
[0141] Any conventional purification methods such as washing with a solvent can be used for the purification of the 
ester, however, the purification by distillation is preferable. 

[0142] Any conventional distillation apparatuses can be used independent of the type of the apparatus and the mate- 
rial of the distillation still, however, preferable distillation apparatus is those provided with a distillation column and a 
ref luxing column and the distillation column is packed with a filler having low pressure loss. The material of the aooara- 
tus is preferably stainless steel such as SUS 316 and SUS 304. The inner surface of the distillation still may bebuffed 
or plated with metal such as chromium. ' ^ w 

Aromatic Polycarbonate for terminal hlry*in 0 

reaction 

[0143] The aromatic polycarbonate to be subjected to the terminal blocking reaction and the polymerization promotina 
reaction in the present invention means a polycondensation product of an aromatic dihydroxy compound and a carbonic 

[0144] The aromatic dihydroxy compound is a compound expressed by the following formula (13). 
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"0-<0>-X-{0)-OH 



(13) 



45 R C 



CXis -C-. (*"). _ c 

I A C 



50 



55 



SO- or direct bond ] 



[0145] In the formula (14), R a and R b are same or different hydrogen atoms, halogen atoms or hydrocarbon groups 
having a carbon number of from 1 to 12. The hydrocarbon group is preferably an aliphatic hydrocarbon group having a 
carbon number of from 1 to 12 or an aromatic hydrocarbon group having a carbon number of from 6 to 12 The haloaen 
atom is chlorine, bromine, iodine or the like. 

[0146] R* is an alkylene group having a carbon number of from 3 to 8. Examples of the alkylene group are pentylene 
group and hexylene group. 
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[0147] In the formula. R e and R* are same or different halogen atoms or univalent hydrocarbon groups havina a car- 
bon number of from 1 to 12. The hydrocarbon group is. for example, an aliphatic hydrocarbon group having a carbon 
number of from.1 to 12 or an aromatic hydrocarbon group having a carbon number of from 6 to 12. The halogen atom 
is chlorine, bromine, iodine or the like. 

I 0 ! 48 * u Co " c [ ete examples of the aromatic dihydroxy compound are bis(hydroxyaryl)alkanes such as 1 1-bis(4- 
hydroxy-t-butylphenyl)propane. 2.2-bis(4-hydroxyphenyl)propane and 2.2-bis(4-hydroxybromophenyDpropane 
bB^droxyarylJcydoalkanes such as 1.1-bis(4-hydroxyphenyl)cyclopentane and 1.1-bis(4-hydroxyphenyVcyclohex- 
ane. dihydroxyaryl ethers such as 4,4 1 -dihydroxydiphenyl ether and 4.4'-dihydroxy-3.3 > -dimethylphenyl ether dihv- 
droxyaryl sulfides such as M'-dihydroxydiphenyl sulfide and 4.4"-dihydroxy-3.3--dimethylphenyl sulfide, dihydroxyarvl 

o sutoodes such as 4.4'-dihydroxydiphenyl sulfoxide and 4.4'-diriydroxy-3.3 1 -dimethyfphenyl sulfoxide, and dihydroxSvl 
sulfones such as 4,4'-dihydroxydiphenyl sulfone and 4.4 , -dihydroxy-3,3 , -dimethytphenyl sulfbne 
[0149] 2£-Bis(4%droxyphenyf)propane (bisphenol A) is especially preferable among the above examples These 
aromatic dihydroxy compounds may be used singly or in combination. ' 
[0150] Concrete examples of the carbonic acid diester compound are diaryl carbonates such as diphenyl carbonate 

■ and ditolyl carbonate, dialkyl carbonates such as dimethyl carbonate and diethyl carbonate, and alkyl aryl carbonate* 
such as methyl phenyl carbonate and ethyl phenyl carbonate. ^uonaies 
[0151] Diphenyl carbonate is especially preferable among the above examples. These carbonic acid diester com- 
pounds may be used singly or in combination. The carbonic acid diester compound is preferably used in excess oref- 
erably 1 .01 to 1 .20 mol based on 1 mol of the aromatic dihydroxy compound. P 

f !! 5 , 21 Jf* Cat3lyStS ° an be US6d 35 016 cata,yst for the P rod "Cti°n °f the polymer. Preferable catalysts are 
alkali metal or alkaline earth metal hydroxide, alcoholate or phenolate. alkali metal or alkaline earth metal salt of orqanic 
or inorganic acid, alkali metal or alkaline earth metal salt of oxo acid or ate complex of a group 14 element of the peri- 
odic table or a nitrogen-containing basic compound, "wnemorinepen 
[0153] The amount of the compound is 10" 8 mol to 10" 1 mol. preferably Iff 7 mol to 10" 2 mol based on 1 mol of the 
dihydroxy compound used as a raw material for the polycarbonate. 
[01 54] These catalysts may be used singly or in combination. 

[0155] In the case of using these catalysts in combination, different addition timing and addition method may be used 
for the catalysts according to the purpose, for example, adding a catalyst compound at the start of polymerization and 
adding the other catalyst compound during the polymerization process. 

[01 56] The polymerization of polycarbonate (the melt transesterif ication reaction of a dihydroxy compound with a dia- 
ryl carbonate) can be carried out under the same conditions as the conventional known processes 
[01 57] Concretely, the polycondensation reaction of an aromatic dihydroxy compound and a diaryl carbonate is ear- 
ned out by reacting an aromatic dihydroxy compound with a diaryl carbonate as the first stage reaction at 80 to 250»C 
preferably 100 to 230'C more preferably 120 to 190'C for 0.5 to 5 hours, preferably 1 to 4 hours, more preferably 15 
to 3 hours under reduced pressure, raising the reaction temperature while increasing the vacuum degree of the reaction 
system to continue the reaction of the aromatic dihydroxy compound with the diaryl carbonate and finally performino 
the polycondensation reaction of the aromatic dihydroxy compound and the diaryl carbonate at 240 to 320«C under a 
reduced pressure of 5 mmHg or below, preferably 1 mmHg or below. 

[0158] The polycondensation reaction may be performed continuously or in batch. A tank, tubular or column-tvoe 
reactor may be used as the polymerization apparatus for the above reaction. 

[01 59] A deactivation agent for a catalyst can be added in the present invention to the polymer after the terminal block- 
ing reaction. Any known agents can be used as the catalyst deactivation agent, and the preferable agents are sulfonic 
acid compounds such as organic sulfonic acid salts, organic sulfonic acid esters, organic sulfonic acid anhydride and 
organic sulfonic acid betaine. 7 

[0160] Especially preferable deactivation agents for catalyst are sulfonic add salts, particularly organic phosphonium 
salt and organic ammonium salt of sulfonic acid. ¥ 
polymer ^ am ° Unt * ^ deactivation a 9 a "t is 0.01 to 500 ppm. preferably 0.01 to 300 ppm based on the 

SI! « J* 1 !!" 6 iS "° particular re s*«ction on the reactor for adding the catalyst deactivation agent to the polymer 
[0163] In the present invention, the terminal-blocked polycarbonate produced by the above process may be incorpo- 
rated with conventional heat-stabilizer, ultraviolet absorber, mold-releasing agent, colorant, antistatic agent, lubricant 
antifogging agent, natural oil, synthetic oil, wax. organic filler, inorganic filler, etc. 

Use 



[0164 The aromatic polycarbonate produced by the above process has excellent color tone and especially excellent 
optical properties. Since the chlorine content included by the terminal blocking agent/polymerization promoter can be 
decreased in the present invention, the metal film formed on the polycarbonate has excellent stability and the polycar- 
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borate is preferably usable for optical materials, especially for optical disk base. The polycarbonate produced accordina 
l^nnn ,nV8 f l" ,iWe P ee,in 9 oi 8 metallic film. e.g. the evaporated aluminum thin film formed as a 

recording film on a d.sk molded from the polycarbonate and. accordingly, the polycarbonate is preferable for the use as 
an optical disk base. 

Examples 

[0165] The present invention is described in more detail by the following Examples, which do not restrict the scope of 
tne present invention. 

1 , Synthesis of salicylic acid ester rtep»atjy^ 

[0166] The physical properties cited in the present invention were measured by the following methods. 

(i) Elemental analysis: The contents of chlorine and nitrogen were measured by German's microamperometric titra- 
tion method after burning the sample at 800 to 825'C. The contents of sodium, potassium, iron chromium and 

ZStZTZZrV ICP analySiS (NipP °" Jare " Co - *» ICAP - 575II > on a sarrple Wa^ aS 
extracted with hydrochloric acid. ^ vana 

P Purity and yield of compound and aromatic hydroxy compound in the raw material: These items were calculated 
20 Dy tne formula 

(the peak area of objective substance)/(total peak area) x 1 00{%) 
wherein the peak areas were measured by high-performance liquid chromatography (TOSOH Corp SC-8020 svs- 
^Zm^lS™ manUfaCtUred * ^ ChemiCa ' <*' deterted * absorption^ 

10167] The yield ^ expressed by the molar ratio of the objective product based on the used molar number of the 
salicylic acid ester (for the Examples 1 to 7) or the carbonic acid diester consisting of an aromatic ester derivative (for 
so the Examples 8 to 11) used as the raw material. derivative (tor 

Examples 1 to 7 
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1 1 f^* 10 "," 38 ° arried 0Ut 33 Sh0wn in tne <ol,owing Tab,es 1 to 4 bv 0.3 mol of the salicylic acid esters 
and 0.95 times mol (based on the salicylic acid ester) of phosgenes, halogenated formic acid esters or acid rSktesal 
raw materials. Coupling reaction was performed by using a sufficient amount of solvent shown in the following Tables 1 
to 4 in the presence of a base shown in the following Tables 1 to 4 at 4'C or below. The coupling was performed under 
agitation and the amount of the basic compound was 1.05 times mol based on the salicylic acid ester 
[0169] The whole quantity of the reaction liquid was successively and thoroughly washed with 0.1N aqueous solution 
of crtric acid. 0. IN aqueous solution of sodium bicarbonate and pure water and dehydrated with anhydrous magnesium 
sulfate. The solvent was removed from the product and the obtained precipitate was incorporate with acidic 

NghtcuunTofS SS.^ ' * * ^ 9 ^ ** ^ * ^ ™ 

45 Comparative Examples 1 and 2 

U?3. ?^ rt0 ^ sir " ilar to *• ^P' 6 1 were carried out as shown in the Tables 4 and 5 except for the use of 0 3 
mo of salicyhc acid esters and 1:20 times of a halogenated formic acid ester based on the salicylic acid ester as raw 
matenals. The amount of the base was 1.05 times mol based on the salicylic acid ester 

50 „ JUS? - X T?™ ' iqUid W3S successive, y and thoroughly washed by the washing methods 

shown ,n the Tables 4 and 5 and dehydrated with anhydrous magnesium sulfate. The solvent was removed from the 
product and the remaining material was recrystallized in a solvent system shown in the Tables 4 and 5. 

Examples 8 to 10 

55 

m JZl . Reaction ! were ° arried ou1 as shown m * h « following Tables 6 and 7 by using 1.0 mol of salicylic acid esters 
and 0.3 times mol of a carbonic acid diester consisting of an aromatic ester derivative based on the salicylic acid ester 
as raw materials. A three-neck flask having a capacity of 500 ml and provided with a distillation column of 30 cm long 
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was used as the reaction vessel. Transesterif ication reactions were carried out by using catalysts of the Wnd and quan- 
tity shown m the Tables 6 and 7 under temperature conditions shown in the Tables 6 and 7 while distilling out the aro- 
matic hydroxy compound formed by the reaction from the system. The reaction times were 2 to 4 hours. 
[0173] After the reaction, the reaction liquid was incorporated with deactivators of the kind and quantity shown in the 
Tables 6 and 7 and purified by distillation. The distillation was performed in high vacuum of 2 torr or below. 

Comparative Examples 3 and 4 

[01 74] Synthetic reactions similar to the Example 8 were carried out as shown in the following Tables 7 and 8 except 
for the use of 1.0 mol of salicylic acid esters and 0.3 times mol of a carbonic acid diester based on the salicvlic add 
ester as raw materials. 7 

Example 11 

[0175] Reaction was carried out as shown in the Table 8 by using 1.0 mol of an aromatic carbonic acid ester and 1 0 
mol of a carbonic acid diester consisting of an aromatic ester derivative as raw materials. A flask having a capacity of 
500 irt and provided with a stirrer was used as the reaction vessel. Interesterification reaction was carried out by usino 
a catalyst of the kind and quantity shown in the Table 8 under temperature condition shown in the Tables 8 
[0176] After the reaction, the reaction liquid was incorporated with a deactivator of the Wnd and quantity shown in the 
Table 8 and purified by distillation. The distillation was performed in high vacuum of 2 torr or below. 

2 . Terminal biQCkjnq reaction and polymerization pr o moting reaction of polvcarhonatn 

[0177] The physical properties of polymer were measured by the following methods. 

(0 Intrinsic viscosity [nj: Intrinsic viscosity was measured in methylene chloride at 20»C using a Ubbelohde viscom- 
eter. 

(ii) Quantitative determination of polymer terminal group: Quantitative determination of terminal group was carried 
M»n y i^ n9 9fam ° f 8 Sample in 0,4 ml * a deuterium-substituted chloroform and analyzing by using 1 H- 
NMR (EX-270. product of JEOL Ltd.) at 20»C. The hydroxy terminal concentration (mol%) was calculated by the 
ratio of each structure to the total terminal number. 1 

Hydroxyl terminal concentration (mol%) = Hydroxy! terminal number (mol)Aotal terminal number (mol) x 100 

35 (iii) Polymer color: Judged by visual inspection. 

(h/) Durability of recording film: The evaluation of the obtained polycarbonate as a disk was performed by the dura- 
Mrty test on an aluminum thin film (corresponding to a recording film) deposited on a molded disk of the polymer 
The obtained polymer was dried (at 120°C in high vacuum for 12 hours) and injection molded by using a mold for 
a compact disk (CD). An aluminum thin fam (0.1 (im thick) was applied to the molded plate by sputtering The 
peeled state of the aluminum thin film was visually observed after holding the film under the condition of 90->C and 
80% relative humidity for 1 .000 hours. 

Synthesis 1 of polycarbonate for terminal blocking and polymerization promotion 

45 [01 78] A reaction vessel provided with a stirrer, a distiller and an evacuation device was charged with 288 parts of 
bisphenct A. 220 parts of diphenyl carbonate and catalysts consisting of 1 x 10 nmol of bisphenol A sodium salt based 
on 1 mol of bisphenol A and 100 x 10 nmol of tetramethylammonium hydroxide based on 1 mol of bisphenol A the 
atmosphere was substituted with nitrogen and the content was melted at 140 °C . After continuing the stirring for 30 
minutes, the inner temperature of the reaction vessel was raised to 180°C. the reaction was performed for 30 minutes 
so under a pressure of 100 mmHg and the generated phenol was distilled out. The reaction system was slowly evacuated 
while raising the temperature to 200«C and the reaction was continued for 30 minutes under 50 mmHg pressure while 
distilling out the produced phenol. SK 
[01 79] The system was further slowly heated and evacuated to 220°C and 30 mmHg. the reaction was carried out for 
30 minutes under the above temperature and pressure condition and the reaction was continued by repeating the heat- 
hs ing and evacuation procedures to 240'C and 1 0 mmHg. 260'C and 1 mmHg, and 270»C and 1 mmHg or below by the 
procedure same as the above-mentioned procedure. 

[0180] Finally, the polymerization was carried out for 1 hour under the above temperature and pressure condition the 
reaction was stopped when the intrinsic viscosity of the polycarbonate reached about 0.35 and the obtained resin was 
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pelletized. 

[0181] The intrinsic viscosity fo] of the polymer was 0.344 and the hydroxyl group content (%) was 45%. 
Examples 12 to 13: Terminal blocking reaction with salicylic acid ester derivative synthesized by the Example 

I0 .!?oL ° n l 0 ° 0) ^ ° f polymer P reoared bv to* above process was melted at 270'C and incorporated 

!?£!i!m t? "2 aCid 6Ster deriVa,iVeS syn,hesized b * ,he E * am P |es 2 and 8 under reduced pressure condition 
(50 mmHg) The reaction was continued for 5 minutes at 270'C under a vacuum of 1 mmHg or below and the intrinsic 
viscosity [t|] and terminal group concentration were measured on each of the obtained polycarbonates. The analytic 
io results of the polycarbonates are shown in the Table 9. me analytic 

Example 14: Polymerization promoting reaction with the salicylic acid ester derivative synthesized by the Example 

[0183] One hundred (100) parts of the polymer prepared by the above process was melted at 270»C and incorporated 
with 1.5 parts of salicylic acid ester derivative synthesized by the Example 6 under reduced pressure condition (50 

Z^l^Z r S C ° n,inUed fof 5 minuteS at 270 ' C under a vacuum °' 1 mmHg or below, and the intrinsic vis- 
!^ l l ] J^? ?' QrDup cotKen ^ on w ere measured on the obtained polycarbonate. The analytic results of ihe 
polycarbonate are shown in the Table 9. 7 e 

SmSrative EamplT * 61 Term, " al ^ * 8 ^'k^ 0 derivat,Ve synthesized by the 

[0184] One hundred (100) parts of the polymer prepared by the above process was melted at 270»C and the proce- 
dure of the Example 12 was carried out except for the use of 2.9 parts of the salicylic acid ester derivatives synthesized 
byme Comparative Examples 1 and 2. The analytic results of the obtained polycarbonates are shown in the following 
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3. Recovery of salicylic acid ester 

30 Example 15: Recovery of salicylic acid ester formed by the terminal blocking reaction 

[0185] Vapor of methyl salicylate formed by the terminal blocking reaction in the Example 12 was recovered by pass- 
ing the vapor through a water-cooled condenser. Recovered quantity was 1.1 parts by weight based on 2 9 parts bv 

« k 6,9 VH! a ° id S8ter derivative - ™* Purification of the recovered material by distillation gave 0 84 part 

. 35 by weight of methyl salicylate having a purity of 99%. ^ 

Example 16: Synthesis of salicylic acid ester derivative using recovered salicylic acid ester 

An [ ° 1 5L „ A aC ! d <3Ster derivative shown in tne followin 9 Table 1 1 was synthesized from the methyl salicylate 

40 obtained by the Example 15 by a process similar to the Example 2. The results of synthesis are shown in the Table 1 1. 

Example 1 7: Terminal blocking reaction of polycarbonate with salicylic acid ester derivative synthesized by the Example 
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1 k! 87 L I 6 "Z na L W0Ck i n9 feaCti0n Similar t0 the Example 1 2 was Performed by using the salicylic acid ester derivative 
obtained by the Example 16 as the above prepolymer. The obtained results (polymerization degree and the physical 
properties of the polymer) are shown in the following Table 12 pnysicai 
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Table 1 





I Example 1 


J . Example 2 j 


Salicylic acid ester 
derivative 


^COOCHj 

o ^ w ^ 


vCOOCHj . 
0 


1 Raw material 


1 methyl 
J salicylate 


p-cumylphenyl 
chloroformate 


I methyl 
salicylate 


phenyl chloro- ~| 
formate 


1 Impurities in raw 
material 

CI (ppm) 

N (ppm) 

Metal (ppm) 

Water (%) 
1 Aromatic 

llvdTOTV 

1 compound (%) , 






6 


7 


1 Reaction conditions I 
1 Basic compd 
j Solvent 

Washing method 
1 Distillation j 
I Inorganic acid I 
j Sulfonic acid 1 
! Recrystallization 


triethylamine j 
dichloromethane 
washing (1) (*1) 

phosphoric acid 


pyrifl 
dichloron 
washing 

diphosphoru: 


ine 

le thane 1 
(1) d) 

s pentoxide I % 


Product I 
Purity (%) 
Yield (%) j 
Impurities { 

CI (ppm) 

N (ppm) 

Metal (ppm) 1 


97 
88 

8 


-96 
90 

9 

5 ' J 



Washing (1): Successively washed with (UN aqueous solution of citric acid, (UN 



aqueous solution of sodium bicarbonate and pure water 
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Table 2 





Example 3 


, . Example 4 


Salicylic acid ester 
derivative 


vCOOCHa 
0 


COOCHjCK, 
0 


Raw material 


methyl 
salicylate 


phenyl chloro- 
formate 


ethyl salicylate 


1 benzoyl . 
chloride 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (%) 


2 
3 


<1 
2 


2 
5 
1 

2 


<1 
3 

<1 
<1 


Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

Re crystallization 


trime thylam ine 
dichloromethane 
washing (1) 

sulfuric acid 


sodium h 
dichloroE 
washii 

p-toluenesu 


ydroxide 
aethane 

lfonic acid 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


95 

89 . 

10' 

7 

3 


96 
. -86 

7 
5 
2 
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Table 3 



Salicylic acid ester 
derivative 



Example 5 



COOCHj 

) -<)--C--K>-(CH 5 )i7CHi 

o 



Example 6 



,COOCHa 



(o^-c-o-(o) 



COOCHj 



II 
O 



Raw material 



methyl 
salicylate 



stearyl 
chloro- 
formate 



methyl 
salicylate 



phosgene 
dimer 



Impurities in raw 
material 

CI (ppm) 

N (ppm) 

Metal (ppm) 

Water (%) 

Aromatic 

hydroxy 

compound (%) 



8 
3 
2 
3 



<1 
2 
1 

<1 



5 
1 

<1 
1 

<1 



<i 
1 
1 

<1 



Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

Recrystallization 



triethylamine 
dichloromethane 
washing (1) 



xylene-heptane 



ammonia 
dichloromethane-water 
washing (1) 



xylene-heptane 



Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N(ppm) 
Metal (ppm) 



91 
81 

11 



96 
90 

6 
3 
2 
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Table 4 





Example 7 


Comparative Example 1 1 


Salicylic acid ester 
derivative 


COOCHa COOCHa 


vCOOCHa ] 
0 


Raw material 


methyl 
salicylate 


isophthaloyl 
dichloride 


methyl 
salicylate 


phenyl chloro- I 
formate J 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
nyuxuxy 
compound (%) 


8 
3 
2 
3 

1 


2 






Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

Recrystallization 


triethylamine 
xylene 
washing (1) 

xylene-heptane 


triethyl 
dichloron 
washing 

phosphoj 


amine - < ■ 1 
aethane 

r (2) *2 

ric acid * I 


Product 
Purity (%) 
Yield (H) 
Impurities 

CI (ppm) 

N (ppm) 

Metal (ppm) 


92 
84 

8 


94 
190 



*2 Washing (2): Reaction liquid was successively washed with 1% HC1 and pure 
water. 
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Table 5 





Comparative Example 2 j 


Salicylic acid ester 
derivative 


^COOCHj j 
0 • 


Raw material 


methyl 
salicylate 


phenyl chloro- I 
formate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (%) 


220 




Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

Recrystallization 


triethylamine I 
dichloromethane 
washing (3) *3 I 

xylene-heptane I 


Product 
Purity (%) 
Yield (%) 
Impurities 

CI (ppm) 

N (ppm) 

Metal (ppm) 


97 
360 

43 I 



*3 Washing (3): Reaction liquid was washed with pure water. 
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Table 6 





Example 8 


J__ Example 9 


Salicylic acid ester 
derivative 


.COOCH3 

\2r"0-c-o-^) 
0 


1 COOCH2CH3 
O 


Raw material 


methyl 
salicylate 


diphenyl 
carbonate 


1 ethyl salicylate 


diphenyl 
carbonate 


Impurities in raw 
material 
CL(ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (%) 


2 




3 

<1 
1 


3 
2 


Reaction conditions 
Catalyst 

Amount (g) 

Temp. (1C) 
Distillation 

Inorganic acid 

Sulfonic acid 
Recrystallization 


LasOa 

1.0 
200 

phosphoric acid 


tetramethyl 
hydro 

0.: 
20 

tal 


ammonium 

xide 

I 

0 

c 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


96 
40 

1 


94 
36 

2 
1 
1 
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Table 7 





Example 10 


Comparative Example 3 


Salicylic acid ester 
derivative 


COOCHj 

0 0 


vCOOCH, 

<g^o-c-o-^@) 

O 


Raw material 


methyl 
salicylate 


methyl phenyl 
terephthalate 


methyl 
salicylate 


diphenyl 
carbonate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
wuiapounu \ft) 


2 * 
3 
3 
2 

<1 


3 

<1 
4 
1 

<1 


320 




Reaction conditions 
Catalyst 
Amount (g) 
Temp. (C) 
Distillation 
Inorganic acid 
Sulfonic acid 

Recrystalli2ation 


zinc stearate 
0.2 
200 

dodecylbenzenesulfonic acid 
tetrabutylphosphonium . • • 


La20j 
1.0 
200 

phosphoric acid 


Product 
Purity (%) 
Yield (%) 
Impurities 
" CI (ppm) 
N (ppm) 
Metal (ppm) 


93 
30 

1 

<1 
3 


<1 
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Table 8 





Comparative Example 4 


Example 11 


Salicylic acid ester 
derivative 


vCOOCHj 
0 


>COOCH 3 
0 


Raw material 


| COOCHa 

<o£-o-c-o-^o> 

0 C00CK> 


diphenyl 
carbonate 


COOCHj 

O COOCH, 


dipheny] 
carbonate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (%) 




400 


3 


2 


Reaction conditions 

Catalyst 
Amount (g) 
Temp. CO) 

Distillation 
Inorganic acid 
Sulfonic acid 

Re cry stalliza tio n 


LaaOa 
1.0 
200 

phosphoric acid 


sodium hydroxide 
0.01 
200 

phosphoric acid 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


<1 


93 
2 
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Table 9 



Salicylic acid ester 

derivative 
Structure 


Example 12 
Synthesized in 
Example 2 

0 


Examole 13 
Synthesized in 
Example 8 

_xCOOCHi 
0 


Example 14 
Synthesized in 
Example 6 

COOCHj 
<c£-0-C-0^o> 

0 COOCH» 


Property of polymer 

[n] 

OH terminal (mol%) 
Color t 
Peeline of film 


0.354 
4 

good 
little 


0.351 
3 

good 
little 


• 0.571 
8 

good | 



Table 10 





Comparative Example 5 


Comparative Example 6 


Salicylic acid ester 

derivative 
Structure 


Synthesized in 
Comparative Example 1 
.COOCH* 

©-o-c-o-(o) 

0 


Synthesized in 
Comparative Example 2 
xCOOCHa 

O 


Property of polymer 
[V] 

OH terminal (mol%) 
Color 

Peeling: of film 


0.343 
42 

a little colored 
much 


0.335 
43 

remarkably colored 
much 
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Table 11 







Example 16 | 


Salicylic acid estei 
derivative 


vCOOCHi j 
0 \ 


Raw material 


methyl salicylate 


phenyl 

chloroformate J 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (H) 
Aromatic 
hydroxy 
compound (%) 






Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
•inorganic acia 
Sulfonic acid 

Re crystallization 


triethylamine 
dichloromethane 1 
washing (1) *1 

phosphoric acid 




Product 
Purity (%) 
Yield (%) 
Impurities • 
CI (ppm) 
N (ppm) 
Metal (ppm) 


95 
88 

5 " 



*1 Washing (1): Successively washed with 0.1N aqueous solution of citric acid, 
0.1N aqueous solution of sodium bicarbonate and pure water. 
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Table 12 





i_ Example 17 


Salicylic acid ester 
derivative 

Wti ULLUIC 


Synthesized in Example 16 
xCOOCH, 

0 


Property of polymer 

• [ft] 
OH terminal (mol%) 
Color 

Peeling of film 


0.349 
5 

good 
little 



Claims 



' ' 3Cld derlVatlVe haV,n9 3 Ch, ° rine °° ntent ° f 100 ^ ° r b6,0W and ^ the following for- 




C 0 0 R 1 



;o)-o-c-r 2 C1) 

(in the formula. R 1 is methyl group or ethyl group. R* is an alkyl group having a carbon number of from 1 to 30 an 
altoxy group having a carbon number of from 1 to 30. an aryl group having a carbon number of from 6 to 30* an 

*n^ZTJ!*Tl a T* 6r d fr0m 6 to 30 ' an aralk * 9 fOU P "*""9 a carbon number of from 6 to 30 or 
anaralkvloxy group hav.ng a carton number of from 6 to 30. The group R* may have, as a substrtuent methox£ 
ca*onyl group, ethoxycarbonyt group. 2-(methoxycatbonyl)pheny1oxycarbonyl group. 2Kmethoxycarbonyl)pheny- 
loxycarbonyloxy group ^(ethoxycarbonyljphenyloxycarbonyl group. 2^Z^pt^SS^l 
group or an aryloxycarbonyt group or aralkyloxycarbonyl group having a carbon number of from 6 to 10) 

2 ' beSlf" 0 e8tof deriVatiVe deSCnbed <he C,aim 1 Pf0Vided th3t the ,otal nitr °9 en content is 100 PPm or 

3. A salicylic acid ester derivative described in either one of the Claims 1 and 2 provided that the sum of the metallic 
elements contained in the derivative is 30 ppm or below. 

4. A process for producing a salicylic acid ester derivative expressed by the following formula (1) 

C O 0 R 1 
(O)- 0 - C - R 1 
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6. 



On the formula R 1 ,s methyl group or ethyl group. R 2 is an alkyl group having a carbon number of from 1 to 30 an 

aSv^ hS 3 ^ " ""T 0< fr ° m 1 * 30 " 30 afy » 9r0Up a «*" W** - from 6 to 30 an 
In^Z P T Ca *° n " Umber 01 fr0m 6 10 301 an aralkyl 9rou P havin 9 a «*on number of from 6 to 30 « 
an aralkyloxy group hav,ng a carbon number of from 6 to 30. The group R 2 may have, as a substituent. mShW 
carbonyl group, ethoxycarbonyl group. 2-(methoxycarbonyl)pheny.oxyoarbonyl group. 2-(metho^r^nyZe^ 
loxycarbonyloxy group. 2-(ethoxycarbonyl)phenyloxycarbonyl group. 2^3^KSX 
IZZ^TZ^ 9r0UP " " a W°*y<*«™* group having a carfcTZber ZLZTo^^Z 
phosgenes or an acrt hahde compound or halogenated formic add ester expressed by the following Zutes(2) 



A — C— R 1 
I 
O 



(2) 



A-C-R»_c-A' ( 3 ) 
1 . fl 

o o 



A— C— O— R»-0— C— A' • (4) 
9 1 
O O 



(in the formula. A and A' are each a halogen. R 2 is same as the definition in the formula (1). and & is a bivalent 

~Z^tt^£2£ m havin9 3 carbon number - *- 1 •» »i * • XKS- 



/ COOR 1 



(in the formula, R 1 is methyl group or ethyl group) in the presence of a basic compound. 

HI? oi a acid ester derivative described in the Claim 4 provided that the total 

amount of metallic ^elements contained in each of at least one halide selected from the phosgenes and^ acW nS 
ide compound or halogenated formic acid ester expressed by the above formulas (2) to (4?and the sSJfc «*J 
ester expressed by the above formula (5) is 100 ppm or below. ^ 

A salicylic acid ester derivative described in either one of the Claims 1 to 3 characterized in that said salicvlic acid 
ester derivative is described by the following formula (1)-2 ^ aad 



C 0 0 R 1 

;o)-o-c-r» 

II 
0 




(l)-2 



30 an £2 ™« h me,hy ' 9roup or eth * 9 ro "P- R * 2 is a " ^ °™p having a carbon number of from 6 to 
30 an aryloxy group hav.ng a carbon number of from 6 to 30. an aralkyl group having a carbon number of from 6 
to 30. or an aralkyloxy group having a carbon number of from 6 to 30. The group R 22 may have aTa substrtuent 
methoxycarbonyl group, ethoxycarbonyl group. 2-(methoxycarbonyl)phenyloxycarbonyl group. 2 .(methoxycaSo- 
nyOphenyloxycarbonytoxy group. 2-(ethoxycarbonyl)phenyioxycarbony. group. 2-(ethoxyca^nyf)phenylo^ca*o- 
nyloxy group or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6^ 

A process for the production of a salicylic acid ester derivative expressed by the following formula (1)-2 
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C 0 0 R ' 
(O)- 0 — C — R 

S an £££££ h 1 i$ methy1 « |roup or 9 rou P' 022 is an «yl group havinga carbon number of from 6 to 
30 an aryloxy group hav,ng a carbon number of from 6 to 30. an aralkyl group having a carbon number of from 6 
to 30. or an aralkyloxy group having a carbon number of from 6 to 30. The group R 22 may have aTa ^teZl 
meth^xycarbony. group, ethoxycarbony. group. ^rnetrcxycarb,^^ 

nypphenyloxycarbony oxy group. ^ethoxycarbonyDphenyloxycarbonyt group. 2.(ethoica^r^pS 
an aromatic ester derivative expressed by the fallowing formula (6) 1 



Z 



(6) 



frJf fo T la ' Z .f 0UPS Same °/, different 9 fOU P s """ted from hydrogen atom and an alkyl group havino a 
carbon number of from 1 to 4. and R 22 is same as the group defined in the above formula (1)-2) 
and a salicylic acid ester expressed by the following formula (5) 



COO 
(O^-OH 



COOR 1 

(5) 



in the presence of a catalyst 



8. A process for the production of a salicylic acid ester derivative expressed by the above formula (1)-2 from an aro- 
matic ester derivative expressed by the following formula (6)-2 P^rromanaro- 

R n — O — C — R 22 (6) -2 

II • 
O 

(in the formula. Z groups are same or different groups selected from hydrogen atom and an alkyl group havino a 
carbon number of fromlto^R 22 is same as the group defined in the above forrmilaORandR^feSa^ZD 
having a carbon number of from 1 to 30 or an aralkyl group having a carbon number of from 1 to 30) 
and an aromatic carbonic acid ester expressed by the following formula (7) 



COOR 1 COOR 1 

• (7) 



COOR 1 COOR 
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(in the formula, R 1 is methyl group or ethyl group) 
in the presence of a catalyst. 

9 ' l^ff *u f *!! production of a Mfcy* 5 acid derivative described in either one of the Claims 7 and 8 pro- 
vided that the chlonne content of each of the salicylic acid ester expressed by the above formula (5). the aromatic 
ester derivative ^pressed by the above formula (6) or (6)-2 and the aromatic carbonic add ester expressed by the 
above formula (7) is 1 00 ppm or below. ^ °* me 

10. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 to 9 provided 
that the total amount of metals contained in each of the salicylic acid ester expressed by the above formula f 5) the 
aromatic : aster derivative expressed by the above formula (6) or (6)-2 and the aromatic carbonic acid ester 
expressed by the above formula (7) is 50 ppm or below. 

11. A process for the production of a salicylic acid ester derivative described in either one of the Claims 4 5 and 7 to 
10 prowled that the water content of each of the halogens, the halide expressed by the above formulas (2) to (4) 
w m S t?«! C * ™ f er J^ ressed b ' to™** (5). the aromatic ester derivative expressed by the above 
formula (6) or (6)-2 and the aromatic ester expressed by the above formula (7) is 5% by weight or below. 

12. A process for the production of a salicylic acid ester derivative described in either one of the Claims 4 to 5 and 
Cla.ms 7 to 1 1 provided that the content of aromatic monohydroxy compounds in each of the halogens, the halide 
expressed by the above formulas (2) to (4). the salicylic acid ester expressed by the above formula (5), the aromatic 

- ^SCeigTS 

13. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 to 12 provided 
that the catalyst is a compound of an alkali metal, an alkaline earth metal or an element of the group 3 or group 1 2 
of the periodic table. ^ * H 4 

14 ' i P l^ 6SS fo \ production <* a salic y |ic acid es,er derivative described in either one of the Claims 7 to 13 provided 
that the catalyst is at least one kind of material selected from lanthanum oxide, calcium oxide, lanthanum alkoxide 
and zinc carooxylate. - 

1 5. A process described in the Claim 14 provided that the catalyst is a lanthanum oxide and the weight reduction of the 
oxide heated at 500*C for 1 hour is 3% or less. 

16. Aprocess forthe production of a salicylic acid ester derivative described in either one of the Claims 7 to 12 orovided 
that the catalyst is at least one kind of material selected from nitrogen-containing basic compounds and ohosDho- 
rus-containing basic compounds. 

17. A process for the production of a salicylic acid ester derivative described in either one of the Claims 4 and 5 and 
the Claims 7 to 16 provided that the catalyst described in the Claim 7 or 8 and/or the basic compound described in 
the Claim 4 and remaining after the reaction are deactivated and/or neutralized by the addition of at least one kind 
of compound selected from an acidic compound comprising an inorganic acidic compound or an organic sulfonic 
acid compound, a salt of said acidic compound and a derivative of said acidic compound. 

18. A process for the production of a salicylic acid ester derivative described in the Claim 17 provided that said inor- 
ganic acidic compound is phosphoric acid and/or its condensation product 

19. A process for the production of a salicylic acid ester derivative described in the Claim 17 provided that said inor- 
ganic acidic compound is a solid acid. 

20. A process described in the Claim 17 wherein said organic sulfonic acid compound is expressed by the followina 
general formula (8) 7 " 

A 1 -(Y 1 -S0 3 X 1 ) m (8) 

[wherein A' is an m-valent hydrocarbon group having a carbon number of from 1 to 30. which it may have a sub- 
stituent or not. Y is single bond or oxygen atom. X 1 is hydrogen atom, a secondary or tertiary univalent hydrocar- 
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bon group having a carbon number of from 2 to 30, or one equivalent of metallic cation, ammonium cation or 
phosphonium cation, and m is an integer of 1 to 4], ammonium cation or 

the following general formula (9) 

[wherein A 2 is a bivalent hydrocarbon group having a carbon number of from 1 to 30. *X 2 is a secondarv to auatPr 
10 or the following general formula (1 0) 

A3-rxV(R- Y i-S03-) n (10 ) 

[wherein A 3 is an n-valent hydrocarbon group having a carbon number of from 1 to 30. *X 3 is a secondarv to oua 
is ternary ammonium cation or a secondary to quaternary phosphonium cation. R is a univalent hySSSn 

r^et^ 



20 



25 



30 



35 



21. Aprocessdescribedin either one of the Claims 17 to 20 provided that the amount of said acidic compound is 0 001 
to 1% by weight based on the salicylic acid ester derivative expressed by the above formula (1) COmp ° Una 18 0 001 

22. A process for the production of salicylic acid ester derivative described in the Claims 4 and 5 the Claim 7 and th« 
Claims 9 to 21 charactered in that the salicylic acid ester of the above formula (5) formSby the tStf £S£ 
reason using a salicylic acid ester derivative expressed by the above formula 1 as a ZSSS^l 
by the polymenzat.cn promoting reaction using a salicylic acid ester derivative expressed by the above taSTm 

from 6, 30 a a n" StF* ^ ° f ^ 6 10 3 °" a " *>£ > * SS!SSL 2 

from 6 to 30. an aralkyl group having a cartoon number of from 6 to 30 or an aralkyloxy group having a carbon 

number of from 6 to 30 and may have, as a substituent. methoxycarbonyl group. ethoLarbontf i ™ o LTth^v 

ycart^nyophenyloxycarbony. group. 2Kmethox y cartx« y .) P hen;i<«^ 9 ny, < S g^SK^tt^ 

loxycartonyt group, or a^ethoxycarbonyOphenyloxycarbonytoxy group as alorymeLtio I pro^ £orTS 

revered and the recovered salicylic ester is used in the production of an aromatic poiycartx^nateTa meS^ 

23. A Process for the production of a salicylic acid ester derivative described in the Clam 22 provided that the recov- 
ered salicylic aad ester ,s purged at least once and the purified salicylic acid is used in the production" reaction^ 



24. 



A process for the production of an aromatic polycarbonate characterized by the use of a salicylic acid ester deriv- 



45 



50 



55 



an aromatic polycarbonate by a melt process. 

' A P " 3Ce !!/ 0r J he P rodu * ion <* aromatic polycarbonate characterized in that a salicylic acid ester derivative 
expressed by the above formula (1 ) wherein R 2 is an aryl group having a carbon number of from ? tot Tar aXv 
g oup having a carbon number of from 6 to 30. an aralkyl group having a carbon number of f™ 6 to 30 orS 
aralkyloxy group havmg a carbon number of from 6 to 30 and may have, as a substituent. method™ I omuo 
emoxyoarbony. group. 2.(methoxycarbony1)pheny.ox y carbonyi group. 2-(methoxycanoony0phe^^ 
group. 2 : (ehoxycamony0phenyloxycarbony1 group. or2-(e.^^ 

polymenzafton promoting agent in a process for producing an aromatic polycamonate by a Sit pTotss 

26. A process for the production of an aromatic polycarbonate characterized in that a salicylic acid ester derivative 
pressed by the formula (1)-2 described in the Claim 6 wherein R 22 is an ary. group haLg carlon nuZTof 

TlZ? ^ aryl0Xi ;9 r0UP haVi " 9 3 Cart5 ° n " Umber ° ,fr0m 6 10 30 " 30 i a carbon iSe 

offrorn^Sto30oranaralMoxygrouphavingacamonnumberoffrom6to30 

oxvcaroonyl group, ethoxycarbonyl group. 2-(methoxycarbonyl)phenyloxycarbonyl group. 2-(methoxycarbonyl7phe- 
nybxycarbonyloxy group. 2-(ethoxycarbonyl)phenyloxycarbonyl group, or 2-(ethoxycarbS 

STRESS as a po,ymerization promotin9 a9ent in the process ,or 

27. Aprocess for the production of an aromatic polycarbonate characterized in that a salicylic acid ester derivative pro- 
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duced by a process described in either one of the Claims 4 and 5 and the Claims 7to23isusedasa terminal block- 
ing agent in the production of an aromatic polycarbonate by a melt process. 

28. A process for the production of an aromatic polycarbonate characterized in that a salicylic add ester derivative oro- 
duced by a process described in either one of the Claims 4 and 5 and the Claims 7 to 23 is used as a polymeriza- 
tion promoting agent in the process for producing an aromatic polycarbonate by a melt process. 

29. An aromatic polycarbonate for optical material use obtained by a process to produce an aromatic polycarbonate by 
a melt process and use a salicylic acid ester derivative produced by a process described in either one of the Claims 
4 and 5 and the Claims 7 to 23 as a terminal blocking agent and/or a polymerization promoting agent. 

^ ^bSr^te P ° lyCart50nate described in t" 8 Claim 29 wherein the optical material use is the use as an optical disk 
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